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Abstract of DE 1003230S (A1) 

A c-OMigaled U:!;« vv !!; pen;.! :■:>;.■:: ■,vai; , r:\l .v!::C.-: 

extends at -east partly over a .top-circular free 
conductor cross- action sr>;i :;; prov ; cte! w-ih 
corrugations having Houghs, flanks and crests with 
ilia tiourjhs forrn-ng iha If -jo coec-ucter cross sector'- 
{12;. The coirugaiior. or the fiar+s «24> are higher or 
longer, more protrucsing or such, over the periphery 
of the corrugated tot;e I0j where especially the wall 
thickness is greater at least in the course of 
manufacture. 
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Mcti I 3i hi j il> i 1 j larded t at I i t ft Iti ^ 3 1 

leu ui j it i * i r tl c i n 1 c < <- > i f a [ j it if u u r T c r lis ce he 

>sp#tenei erms « tition f> . ilso applicable to the use of the translation tool and the results derived therefrom. 



The invention relates to a corrugated pipe with a free cross section of a line and with corrugations, which are provided with 
wave valleys, flanks and wave mountains, whereby the wave valleys form a cross section of a line, in accordance with the 
preamble of the claim 1 as well as a t ruga ted pipe mi, i r ; t i r - I * i r .' Also to 

inve ti i sfers t j > snufai tur ng process » ceo a t> li r latm -6 



Ifi the state of the art various different formed corrugated pines as well as corrugated pipe arrangements known are, those to 
purposes of toe teceptacle of electric lines or such, serve. Other corrugated pipes become the promotion of liquids or gases 
inserted. 



It I ti r It jl 1 r i t II q r i t t I ti ; I , 

particularly suitable, over in the region of the automobile engineering, mechanical engineering, the aircraft construction, to he 
abfe to artrve at the use. 



thus for example fhs ' , 1 i e oai i terial r, with that tl r 

in the cross section eccentric, so that there are quasi wave-free regions at the respective corrugated pipe. A such corrugated 
pipe serves to avoid that liquid in the corrugations arrests. A comparable corrugated nine with wave-free regions is also from 
the 68 1,220,957 Si known. An other type of a corrugated pipe is known from' the EP 0,865,130 Al, With this corrugated 
pipe the ri vs i i han % elf from a circular to an oval region and again back to a portion with circular cross section. 

n ti > I i rrugatod pipe in accordance with the DE 35 00 the corrugated pipe exhibits 356 Al in accordance with the 
EP 0,865,130 Al between the various corrugated pipe cross sections of transition regions, 0. h. The Circular cross section the 
continuous oval cross section and reverse approximates regions, in those. 

Particularly for the cable protection corrugated pipes, those are suitable, in order to save place, certain forms to exhibit are, 
which are not round, in the case of such corrugated pipes however the problem results that the pipes are different rigid due to 
their cross section in the various directions in space. This becomes also that the extrusion, conditional by the fact, of the 
warm-plastic mould able tube by an extrusion nozzle with round cross section made, certain for a corrugation process, , The 
> > 1 i ti r rH Jit to tn« formation of a round n Cj on ui /et der t i i tying brought 

n rho k i it i ui i i I tl i ft i ii t it < mm v«-n stiffness over the ircurn 

the pipe. This uneven stiffness and/or. Flexibility leads to an undesirable bending behavior. 

Further the problem results that corrugated pipes, which are not round for each required free cross section of a lino separate 
formed to become to have, O. h, each for example oval corrugated pipe cross section requires own tool kit, owe production 
line, own storekeeper and the logistic association for a particular purpose with the motor vehicle manufacturer. This requires 
whole significant effort, which stiii limits the use of such otherwise very desirable pipes so far. It is the object according to the 

1 1 T "i,i it li ill U ti ,i i , rat t h i- r >i t d Ji t ' J i ! .1 I i urir iljr a 

torn o I i inn o < ( ro| e rs n i -m i "-- - r . h < n t a Jt o , ,-i t to e ' -I 

without to be beet. The other one known corrugated pipes in the form should be trained further that these are changeable in 
their cross section, so that a not circular rrugated pipe to s pie m Cross section requirements adapted will can. 

i t invention is i ' i leasable l bject-matt* f n en 



t l 1 C o ) i f I h - i b 

ce of the c r r ng wall to 

ome provid i ' ti i f r => cor 

jung of the flexibility at certain peripheral portions c 

iiliVvl' i, ] r , me. 



n this way corrugated pipes with quits complex cross sections and different waving forms, over which circumference seen, 
jenerated to become, can do those in each direction in spec round its profoi i tiding ax toe e extent uniform 
texible are and/or. an uniform and/or. have at least an essentially uniform wall-strong, For this Is referred to the claim 16. 



in accordance with an other aspect after the instant invention a corrugated pipe arrangement becomes the order provided, 

n a first inner and pr i ^h* s ' t^jc. t - r otted 
corrugated pipe, whereby the outside corrugated pipe surrounds the inner corrugated pipe t least h f I i, and whereby 
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the layer of the outside corrugated pipe opposite the inner corrugated pipe, .or reverse, is fsxably more variable. In this way 
the two corrugated pipes can become into one another slid or become moved apart, in order to be able to almost double 
thereby th« r ni >- h-eo cross section of a line So far four o< w fed lust be 

provided with stock arid, in order to be able to became fair trie requirements of the motor vehicle manufacturers for a such 
cross socti iame E h , a c t iq v> the inveutio i is b t 1 is ms 

corrugated pine-large. Besides a corresponding corrugated pipe arrangement can become according to the invention in their 
inner cross section in each case within certain limits to specific requirements to the free cross section adapted. Natural one is 
it also during this corrugated pLe a a' J c bta n t a cc r l f t 1 it ^ 

inner and/or the 0 itside corrugated pmc c c e th ia! cross sections an essentially uniform flexibility. 



According to title invention is the free cross section of a line preforod oval and/or. elliptical, since with a such cross section of a 
line compared with an appropriate free cross section of a line a smaller space requirement is to be registered. 



In order to be able to lend to a free cross section 0 s n jated 11 on d 1'. of the circular shape 

and thus the corrugated pipe in each direction after possibility 1 essentially same flexibility, is it particularly prefered, if the 

f f nik > wi f m - the f "= 1 j t ^ ui f \h ,u< 1 in i-i- u 10 - oh 1 

radius is provided. 0. h. for example regarding 0 pipe oval in the cross section that this is to be provided along the long sides 
with corrugations with higher liank large,, during curvatures in the free cross section of a line small for example short or little 
unloading corrugations, narrow 1 the region, and/or. waving flanks disposed to be should. Corresponding ones are the wall- 
strong of the corrugated pipe in regions with smalt pitch circle radius large and in the region with large pitch circle radius 
small. Natural one can become the Invet 1 t 1 1 1 ness difference oenn no nvet the 

w nn o 1 - l 1 1 - itr r 1 i! * i vrl n m - t n qn s * - p - n lo ! 1 gu ' t v the 

circular extrusion theses otherwise 1 t i< different wall thickness of the not circular corrugated pipe final product so that 
that is the wall- strong of the corrugated pipe ;u the long 1 over the r-r e at least essentially same. 



Accordingly the wave mountains can, where the free cross section of a line has 3 small pitch circle radius, in the longitudinal 

< I 1 1 t [ < - l i II r ■■ P I 1 t t I t f h <. j itcv! <. i 

Also thereto > I ict t ' Jcr provid whereby t ies formed by th of an extrusion nozzle 

with round exit aperture a sot" g-lasti forma hie I In I f bits essentially unifort n 1 < 1 

deformation in the Korrugator to a form differetit of the uixuiar shape then different wail thicknesses arise over file 
it' m i 1 1 < . il t> lifterences connected thereby and/or. It applies to adjust wall thick differences by the different 
waving forms over the circumference. 



Preiered ones become the transitions between the different formed waving sections over the circumference flowing and/or. 
continuous formed its, in order to know an uniform bendable of the corresponding corrugated pipes according to the invention 
ensure. On the other hand it can be however also desired that the corrugated pipes are only in two directions m space uniform 
flexible, while in directions a stiffness different of these directions in space Into the pipes embossed to become to be 
supposed. This can become by the fact achieved that the transitions between the different formed waving sections abrupt take 
piece and/or. cne transition only over one much narrow region takes place. A corresponding abrupt transition and/or. narrow 
transition region would implant then in the corresponding directions in space 3 stiffness to the corrugated pipe. Corresj ii 
one applies, if intentions wall thickness differences become provided over a corresponding formation of the extrusion nozzle.' 



The corrugated pipe arrangement in accordance with the second aspect after the instant invention can exhibit a free cross 
section, which is not circular in an advantageous embodiment. The free cross section is particularly favourable during the 
1 c ttuu ted pit ient accordi g tc 1 n mti. 1 ppreximeted o The section can : I vever for 

4 top example also elliptical formed. The ovai or elliptical cross section has the advantage that the corrugated pipe arrangement in 
its shifted position for example in the engine compartment of a motor vehicle little place required. Circular corrugated pipes 
and/or. Corrugated pipe arrangements wib more piateai.mvandiger f aii in this piece substantial; since they are in each 
extending direction same. 



Favourable way is bringable the outer surface of the first, inner corrugated pipe in connection with the inner surface of the 
iV.'u-l c r ,u.ud it 1 , u 1 , n r ft r n ^,rfit' , 1 1 1 1 o t ' A 11 ti t, r f ln- jy il 
is possible to fix and on the other hand at any time again open the two slotted corrugated pipes on the one hand to each 
otht c 11 k r ' n|i l i . ux uti < I j'i 1 ih s it 1 1- nilitd'y - < \ 1 .« uch. It a >ssit)f< 
to amend the free cross section of a line of this corrugated pipe arrangement for example as the two prolonged-slotted 
corrugated pipes become brought m different positions into a fixing engagement with one another, so that larger however 
natural also smaller free cross sections of a line the order provided to become to be able. 



5 Hirable embi ts, if th urmcations of the c 1 1 ' 1 ted pif mo it without 

1 I [I I 1 r e ary is that th Hi r he first, inner corrugated pi 1 

the corrugations o* the outside coi rugated pipe ( jr » it * 1 1 » J< r ► < a • n,k ,ff rr't 

tions of a p t tl t 1 becon 1 ke into ti r g > r s 1 t nertube 

engage and positive in this fixed. For the example at least Derglchsweise corrugations of the first, inner corrugated pipe at 
their outside can do narrower narrower 1 1 ch foi 1 ed its, wl 1 th rn jat ms the second - t m d p j 
which can be corresponding at least range way at the inner side corresponding for example 3lso wide formed over into a 
positive engagement with the inner corrugated pipe to arrive to be able. A so formed corrugated pipe arrangement would be 

II r f s :>ftl 11 rr lk at-- 1 pipe ah l i its free cross 

sect! n Continuous Natu si or* sn ment nore tme tat e n r f I o espondlng 

actions available for a corrugated pipe arrangement according to the Invention, how this according to the above and 
subsequent embodiments desire;; becomes. 



Favourable way point first, express inner and second, corrugated pipe to that each other to facing surfaces at least In each 

tens up, which are bring there In this way the first corru 

pipe can be able to adjust fixed in an assignable layer the second corrugated pipe to become around a certain free cross 



http://epo.wGfidlingo^ 



4/14/2009 



European Patent Office 



Page 3 of 4 



Won. If o wo corrugated pif i he inner or outsi era i rmat s, for exampfe 

detent device - fl < ich, e* j t ision at the ot orrugatec 3ip< 't 1 pi 

j i ...iii ,i motl t jagement be bi ch ca 

tat i ' i pit > v i 1 > i i Detent ices o h. f ! ' 1 i 1 ) 

favourably the corrugated pipe arrangement according to the invention, if the slot in the second, outside corrugated pipe in for 
instance the di nensions of tie ft st inner carat etecl n its ext ids t »l!el to the wWtl of th< 

siot, is there then the first, inner corrugated pipe the free cross section of the arrangement enlarged, and/or. is making 

f tf ft igoi tit 1 irjinal a> f t i t if i t rn 1 l 

The extensions can and/or. Detent devices or such, .-it the outer circumference of the first, inner corrugated pipe with the 
extensions and/or Detent devices at the inner circumference of the second outside corrugated pipe in engagement arrive with 
r h, rch « r certain free cr sections o eat r i certain m es oi 

J' i J ic J ti a r I i r t c rir merit t tl i f f i a n t- - i z j( i ( M | r 

di i ns an c ro function orrespond whi t nd rugsted pipe for the first corrugated pipe i i. I g third 

if n t I ^ S|_ s * t ft r i d T 

pipe. A fourth worid pipe can become disposed, which takes over the function of the third corrugated pipe during then the 

i r rru dtc p t of th id ja d pip * ht i i \3» ctJi'i rd e for 

an extended cross section of a line cai ruin th o >n i ii u ie c\tenor 

corrugated pipe approp 3te < ti ite 1 met and tl it shape of the formerly i i ited oipe to 

manufacture and arrange is. Ir this way each outside corrugated pipe provided i an arrangement with a certain free cross 
section of a line range can be begun also as inner corrugated pipe for another,, to larger cross section of a line range in 
c it, ' > I m- i o i *" [ t itf j i t - 1 1 i , > ire >- 

a < si r t i , J i ) > f , f rt a | n •* t i h i i ] t p u'nl 

with measures these at their outer circumference, in order to be able to step into an engagement with a corresponding formed 
still iarger corrugated pare, so that these certain corrugated pipes can serve aiso as inner corrugated pipes for the stili larger 
corrugated pipes. 

The corrugated pipe in accordance with the first aspect after the instant invention can by extrusion and/or. extrusion and 
subsequent forming out in a Korrugator, a bfow moulding or such manufactured become. If Die corrugated pipes according to 
tiie \p\mh i th on i rt-^r iat-< ^ ,i igt-n , D it s-- e r| ' .mu I g„ ,>- d t -> lanufacture IS it a 
tavorabie type of the products that tnc inner and the outside corrugated pipe as closed mould manufactured to become, in 
order the subsequent necessary slots with the desired width by the corresponding unnecessary wall portions of the respective 
corrugated pipes by cuts, saws, or such, remote become, 

It can be aiso favourable, if fastening devices provided to become, the corresponding rest positions, which the first, inner 
corrugated pipe can take to the second., outside corrugated pipe, is likewise with movable einrastbaren holding portions 



it i ue i according to tl to ii 1 f , I ther f es and 

advantages according to the invention disclosed become. In the accompanying illustrations show; 

Fig. 1 a corrugated pipe with features according to the invention in a side view, a cross section and a detail view; 

Fig. 2 another embodiment in accordance with the first aspect after the instant invention in views such as Fig. i; 

Fig. 3 a cross section by a corrugated pipe arrangement with features according to the Invention after the second aspect; and 



In Fig. 1 Is shown a first embodiment of a corrugated pipe 10. The military ear 10 exhibits an inner free cross section 12 «, 
\ i i 2 pre i ii > I ke shown, t r< f ! j i > >r 

elliptical formed. It is aiso possible, angular, to use rectangular or sguare cross sections. 

First unifon ckness result he circumfer i fa m an cxi r i rot 

cross section. With the moulding of the corrugated pipe with of toe form different by the extrusion nozzle then however 
onevt sll thick rises, which a e - tit* of ispect ardii he uneven flexibility resultant 

thereby by different waving forms over the circumference compensated to become to be supposed. 

In the Illustrated case the corrugated pipe exhibits an essentially oval free cross section of a line - provided in the wave 

valleys 12-12'. In the region 143, where the radius and/or. Pitch circle radius ca the free cross section of a line 12 ' small is, is 

also the corrugations 14 low and/or their flanks are not as high, as in regions, in those the free cross section of a line 12 ' a 

large adius have and/or the adius agai i < j what n the region 14b the js s A transit! , g 

the portions l«s and i 4b adapts the formations of the corrugations 14 continuot togathet Na it I k 

ii so a t and/or. disc inuou formed its, which would Lad tm evert I the i 

A particularly favourable embodiment results in accordance with Fig. 2. A corrugated pipe 20 represented there exhibits an 
inner free cross section of 3 line 12 y which becomes again 20 formed by the wave valleys 12 of the corrugations 14 of this 
corrugated pipe. The wave mountains 14 of this corrugated pipe are 12 adapted formed, in order as uniform a flexibility as 
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j ) ii r radius an r radius, to t 

1 1 I 1 I 1 - I I t - ' 1 , 1 f tf ' ii , »! 

corrugations and/or. their flanks 30 particularly low formed, so that itself the region 14b in accordance with Fig. ?. results in. 
Where the radius of the free cross section of a Sine large is and/or. against infinite,- are the waving flanks 30 go and/or, the 
corrugations 14 eietive high formed so tbet itself « i Fi in *vre tfie trai t i 

sections 14c, between the regions 14a and 14b continuous formed also here, during them in addition, abrupt and/or, 
tinu f i L 3n 



The concrete formation of the corrugations results from the details X and Y In accordance with the Fig. 1 and 2, So 3 waving 
f ir nsert the free cross sec i i < t lank 24, which i 

relative high, whereby both the wave vaiiey 77. and the- wave mountain can be 25 equally plateau-like formed. A such wave 

/ a hap ii i results ir accordance th th ref =nce numerals 28 to 32, relative flexible and 

in adjust the st s thick pipe II i I it I avina i ich r suit rr - s i f n 
exhibits relative low flanks 30, white I tie wave mountains 32 and wave valleys are 2$ again piateau-kke formed. This waving 
form is suitable due to snuaHar material accumuiat sms ill t ' for regions with smaiier w- thickness. Although the 

-> iati m- ii en- > - T th . r r u . r , h ^,lri" , 8' 32 same each case wide in axial direction 

i tt t f C f d t e j rl r i -itau G 

i r it 1 s ft 3 i tl t i r [ 

e a different fie iht i j il tit i , in - th Fig sgions with a closer 

radius of the free cross section of a line 12 1 with the corrugations in accordance with the reference numerals 28 to 32 of the 
formed its and in regions with a larger radius free cross section of a line with the corrugations 22 to 26 formed its. The regions 
between the i-apresetited waving profiles can become again continuous into o t t ■ u - to ■<- e or t«ud« r also atupt 
together, again with the already above shown actions and/or. Functions, 



ie en dir i anc with I g shows ii acco hi -vi-h an other aspect the Erfidung whereby a corrugated pipe 

arrangement 50 with a first, inner corrugated pipe 54 and with a second, outside corrugated pipe '32 shown is. The corrugated 
pipes 52, 54 are u -shaped formed, whereby the legs 56a, 56b of the second, outside corrugated pipe 52 come to be 
appropriate for the legs 62a, 62;; of the inner first corrugated pipe opposite. 

The outside cor rugated pipe 52 exhibits a slot 58, that essentially the extension of the first, inner corrugated pipe 54 toward 
thes i i r f r < pposlte, a slot 60 of the first, Inner corrugated pipe is appropriate for the slot 58 of the second, 
outside corrugated pipe 52. 



At the outer wafl of the inner corrugated pipe 54 interference teeth are 56 formed, which know 52 engage into corresponding 
formed interference teeth 63 at the inner circumference of the outside corrugated pipe. 



The racing and/or. Interference mechanisms 66 and/or, 63 at the legs of the inner and the outer tube 52, 54 can be at the 
wave mountains in addition, at the wave valleys provided. Particularly would be allowed to do a corrugated >i < » ra k > « it 
a d tn h t -ilt t i 1 f- t 1 u h It I ^ i I k 

eys along s xtend, On the other hand so placed interference mechanisms can and/or. Raster aspect ratio to 

stiffeners iead, so that their arrangement on the wave mountains can have nevertheless to be preferred 64. 



Dunng the corrugated pipe arrangement in accordance with the Fig. 3 the free cross section can become by the fact varied 
that the innertube becomes 5'? from the outer tune 52 withdrawn, so thai: itself for example the situations in accordance with 
Fig, 4 results in. 



Natural one knows the tube assembly 50 in accordance with Fig. 3 and/or. in accordance with Fig. 4 also angular formed its, 
foreman H j t r n f r i hen. i s fori tube assemt or r re i sertable, 

4 iereb\ the f i d ib jys In h case such, iii rre in tl ig nd 4 with the r< f < ei c< 

r sis 56a, 5 < 'I as 62a, 62b is designated. 



In the Fig, 4 is shew;:, she already indicated, various arrangement situations. The illustration 50 shows the u-shaped 
corrugated pipes of the arrangement before the assembly. Also here, do not have nowever not, the corrugations can be in the 
region smaller radii with smaller flanx-nign 14b and in the region of large radiuses with large flank-high 14a provided. 



in accordance with the arrangement situation 50a a large overlapping area 5 la, the corrugated pipes and accordingly a srnali 
t < t I ill r i r r ii i i I I i ! r r i r I ! ) tl o 

middle free cross section of a tine 53b. In the long run the arrangement situation 50c results In a small lap 51c and a large 
free cross section of a line 53c. 



in ail cases the rest interference in the overlapping area 51a, 51b, Sic is sufficient, in order to hold the arrangement safe 
closed. On the other hand it is to be opened however, in order to make works. 
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x.iu.n ii- v ^ Uwii i i 1.^1 . . 4ia . 

rsn i t / > i I i. \ si ti _ i .i 

tererfindu - t f Gegens t ■( en Uotci 

> anspdichenhcrvm 

[flKWSl Die jjemaf di't J ' h ~ i ^ 1 1 j < r \orteik- n 
i n i s Ki II c Vs ill i vk V<. • a U 
liber <ieti Umfsusg slas \\ h u s 1 1 . , id dot V\ =n- 
t i _ 't . u i -ii 1 u t nd 

■ 1 ii i , die nnKi'schiMictie \ j i i i. t 



', i 1 Vk ii i Mi den 

1 In . 1 I ill si I V, i 

>. rt < ij n. > l x t ,bn i -_u 

[0009J v 1 i titict; Wei bonne ;xnt cu 

i ki s VvH . Ill ai I , d ^ ~ . . \\ I I 

tomien, iiber den i/tiilanii ^eseheri, cr/«ugi vvcrden, d 
<i I m t t i s i c ng s 

i n i M x s id h/w e 

I i t i i i^.i i t k ft 

i dnnssslailn liaben. s ittr/.u sei aid den Ar.spruc!) ifi Mngc- 



{OttfOI 



ad !, 



n r 'A b i . ftM. Ia,», 

tkre Webroh nene Wellrohr s 1 k li i s 

uragibi uad wob j t M res gcg 

Oberdeminmncn^eH i < i i 1 n it 
tierharnt \ 1i s v it. \S , v n 

Hi kl 

iiet), UIll cLibci denen inaen-n neien J.*in,ngM);K5tSfhratl Oil- 
is i ipoe r. .".i s ii t i . u' ss r ■■{< ulera 



. i 't Hi i r i i n a Vn 

t r„J £ i *i > i Zndeiii k.am in> r, t ^ik nk 

U J' 1 11 ti t i, I i _ i i nin 

' ll t. I lis a i I r I K l't i 

i.ieiie Aiifotde-nrnajfi an ,ien baits; Qiiesseanni istigepiissi 

s.i i v n ^ k 1 _ j t luai; 

J, J n t . e . i sptevhttute 'vusgesf.il j t i V. 

iangen « i*. I' > t i l.i.iK n , t . 

' t 1 tin i r I nit til A i , , 

i - i i i ' ebu 

jOOtl] ( „ n ^- I i t t m is r- s _ . 
s itt bevor?.iiat ovaJ baw eiiuitisab. i be: einetii derarb- 
genl ' 



'Sosanik t ids j b aa i o a insiiestitttkre : 

e \V i l 1 i is t e s Ilk 

kreisfbrmigen Querscfnitits irn Wesetitiitheri in ieder Ram 



f(W!2i i 

'.Ii r h , t \ h n 

' dcta V. ii |t 1. % 1 U , V dll t 

dne im Wot-iulicheo gleiche \L^{ , se- ' •- 
nm, ist es besonders 'bevorzugt, wenn die Webcaiia.nken 
don, wo der traie Leifufigsquefschfiilt cinen gcringen '.i"ed- 



kreisradius h&, nisdriger sbid. 

I t i , ^ n^ 1 lis I > 
in Q t I it 

v eitei ift Ho « i 
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1 . . vsurkeudes 
H I n ii T> i i c j i .i ii" ri 1' 
i r | ili ^ i s. s iisdii N: n 
, ' . 'll! l i [ ,.t, , l si .1 

, 11 <1 k a, s Vtl' 

rc-hres in dieses eiiiMbrsehi wordcr,. Mi: dicscr Hcrstcs- 

r u < i lr < ii ff i Ji i 1 i ^ 

i i ; i i nit I v \» 

fit i 1 i i I i n V II, r i 11, , , 

/aeieiu.en .v. as- i I V- .. _ i » H Inu 



mgsqut 



LSI. Ul 



s t s . k i Weii- 
;0 i |j - iiv in „av k,M< ii - . '\r in oirien 

i icrend in ni geb t , i i s n _ j xtl _ ahei 

u'-lvh t j I k tic ?.ur Verfli 
gung gcstcliiwentea konoen. 

[tiori 1 1 v 1 ■ ^ si in r - n j i stUi 

Vt-1 5 i sr 1 H,i li ''Si |K ill l t 

1 11 , ■, - I \ i 



/die; 



< i;-i 



ii deil Wei);.;:: 



Voiding:: 



50013) i |i Mr \ 1 i „t < ■ 

VOUU !eK ( P;S U 11 111 T , I 1' IS 

< II li i - 11 U X ^ ICS I , 

st ge i i n „i i s a ii 

'ill is v . ' Un i i Lr s , i /us t/ 

in , , i \ I a tllM r » x 

d Vm, fi utv i i r Fit \ in J I 

11 I 1 ll 1 N 1 

1 (F Vt SL iJlf Is',., 1 . ' gL 1 N< F 1 

si i i r f cititr voa 

I t K '"11 II 1 l III 'I ; 

ik-b v\ i . k i (ii i< s bu hn 

s\t ll - US < b s \ , 1 , 



mWdirohresiuei- 
m umersduedbche 
iiienDabeikorifien 
rtig in die WeUu;!- 



dk Wcihiiwcii dcs babei-mi 1 
gen des insets ti Rohres eingreifen 
sen feslgcicsji * . d i 'n Bcispls: hdiine;! niil'is be- 
r , \Ssis, ,i k.iW i rs a 

i , > j i I i . r<ii I n,, i i it! si pi 

\ i l \ l li 1 I t 

sj .1 s a d r a nt tn St if 

korrespondtarid beispieisweise auch breiwr ausKcHikU; 



11 kOFii 



n tibcj 



edJich au 
mg a..-;;, i 



Vellliila 



iinen. Ande- 

n st I i ,t ' i ii v n i s t Wdi- 

rohrc rmr in y.wcs Raumricbiuisjuru glcKihmaPig Itoubd 
i " ) n n s ssi 's i t t i r -sv, dit is 

' in _e S HUN is IS u l 5 1 t l i 

sii N s \i 1 1 i i e Ubc 

g) * t ss n 1 1 1 1 i i i i Wei . 

i s is h i i^ ii erbbger. / v dor I _ i_ 



itiiide;. 



r Ub 



nspre- 



lier Ubcqgangsbe- 



dtiN gj!. ( , W e.nn sbslebibt 
enispiiioiwnde Ansioc:: 
werden. 

[00151 Die Weibubra 



' , v , i b i ' W i tin 'n r k, .mi 1 

Hi i 1 i ^ 1 v '\ .ml 

K - i i si i v v v i , ,^ en i 

i " -:,ii O i ,i 1 ( \ rt discus 

\ U I 11 i t St I ' S t 1 l 

"'riiflfahreeuge.s wenig Plat? 



Kicisl 



n gc XV;i; 



,- ^el:-. 



gen wenbn an djeser SieUc westnilich platsaufwanillgisr 

i ,11 i t s s .t r I a I . _< is 

[0016] \ ' 1 s i i \ i j s s 

iiiiieren We.ilroiues i;; Virbinduiig mi; dcr !nnc;5iiacbe des 



n Wei 



i .nnscl/Kr.wn. - is c id W, mxi; e ,k W, .*> 
i 1 , ' i li » u li u l v ill 'I 

ki.iiiiien, wis dies bin: den otngen uiid uachfoigernksi: Aus- 
ncs- mv.ai 

()>»li ! l ,i 

! /" . is ^. r I W i 1" i< (1 1 _l v t I 1 

ibt " J \? - , ll „ v \ £> T H F 

dui, die tin . ii 1 i ►r tnl 4 ul diese 

V i st n ph ii l ti ei j t o 

1 i fixiert wetden urn e-inen \ esiii tm 

1 t S s t ) i u lis [ s\l | , [ 

beiden Wdiiuhre, d. h. iMiittL-iiiir das- imierc txkt d.K itufiere 

1 ll V l ( 
"1 t I V> i I i I II 1 'is I! t 

i-en iuiufl Q„.isJ ii . ss Km m b'lgnli br ii^en Ma 
ihsl 1 i .ih A ,1, , ii , a L [ jsfauk 

kungen ^ j I i i 4 )d;;r dgi. ansgcbiidii! s 
(> i , lid b W ! i ii ii ^ , i r 
s I i nt v.u a S.nb. \. Us i i \V,.l,i i ,r 

rr»i , d ikss, ,i b , q rs T t . h , i 

I S l 1^,11 I) 

entsprichi, &■ dann das creie, innei'c Welterfir den freien 

<J orwl i .1 \ s li b'" terkleinenid 

) if It r .1 H 1 c * r s l J<j f j IBs 

acbic der s' t I i ^ s h is Usbei 

en rsl sK n t ^-\ ^ u Rasteinoc tungen <xkt dgl. an 

VuGei < n r Ft, nne« "V\t! b es m c i 

f s i w., s / _ti uh' n i i i iv ii I i 

3 1 IN 'SSI J v , S\ L , I, , V II Hi t 

aiisler gelangcn, am bestimmte ireie LefeungsquerscbniUe 
/ i \ ii u ntt n \n i t n f i 

% )s n i n i tr i 1 
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Ausfiihrungsform ergibt sich. wenn ein driller viertes. «w„ 
Weiirohr votgesehcn ist, das :;: sdnen Ab>ue,sse.Egen tew. 
lti \ l^ieu In , > ' WUhnhrturdaH 

ersie VVeikolir isi.. D. h., em Urines Weiirohr kam ars-ieo.rd- 

m i n 1 < s - i, W 1 n i <- i < 

< ' W s i \ i i U li U s ^ b H \ 1 

i s oiU' « r . J e. die 1 ui I x . is dT.k-n S, e r 
ubecmnsmc vtabrend d^n/i das dritfc Wedi-ohr die ]-u.-ktior; 
nes /ueaeti Wei i i , i n mt d esc We m- 

bniu^v mi/ i ii i i > i tup ! eitii»s><- JO 

i lit v HI , ,j x , „ „, 1,1. 1>- 1 11 L 

I i i i j * 1 r ii 

\ i 'i r .i)ini - h u j V !u -fib il 
n V ! o - , c \ut cliese 

Weise iadsi rich jedes be; ehier AnoKinung mit wnera he- 15 

. V, ir I ' . i ' 

s, ) , , i 1 nU « ,!(' 

werdcn, «o!lien dies* n ihrcm Au8enuir.fi.ng ebeufelfe mh 
MaBnaheaeri vetsehca seia, »js in einen UiogriS mit einero 
t I i t t ^ hf tn t 

!ii Ml 1 s <l k I , t fl \\ I Hi h 1 (, : 

U , , i r V i| 1 t hi - i 

[00151] Das Weiirohr gemsfi dem ersten Aspefct nach tier 
orticgt i i1;nd;mg ban i Strangpfessea bzw,Ex- 
'ii null \»it i i t i i 

! m li di r , . . IT u Tr 



kige, rechteckige ester quadrati 



tt zunaehs; . l l >,j 



[0928] Dabei wgebea sieh he 
Ex'tpjdimiuse rait tandem Que 
Bice v i . l v dsn riiirVig. iiei L- n/%. lis 
S I t h ii n I Id , r hu i 

J" 1 I i i 111! t I U hi . A » llil 

bee and die gsmaB derlirfitidung ftach der;; erstert ( iesichts- 
ii-i bh u 1 j h s i <• i ii 
\ il t h . i i x W i 0 1 t 

i dem Umfatig i e s t werden sollen. 
[00291 In dem dargesseUten a i weis! das Weiirohr einen 
! \\ m i v n % I >. i ) i r it X \ K 

l v V. Ik ..12-12 , 14 

I > v t U , s k si . t „ r 
s 12 11 

I ill , t h uiu haul ii 



■i ikldei: 



l.-.eri R.id 
::e Bern 



14- Lr ,ii i.i , b pi 

5t i 14 i 14 s e Aestiin g. r: Wei 

ii. i 14 t i , n L i 1 1 i vi N i rl l ] i j , i 

U f t .i. tk i i ( I u 1 i hk n h 

i i i i n i i i a il i 

' -i i s 1 i . ,rde 

,003t)| I I d i V i ii n I 

gib t< j.t it ig ; tr i , \ \ 4 „ 2n 

h nx i .i ii ti 12 <uf det 



'iedeinris 



id 



r linden 



WeUrriiiiiUiord 

Kiinslise Art der Htsrssdlung, d.«s das imiew uarf das ikil.lere 
Wstlrohr a!s goschlossene Form hetgcswllt we«ten, urn an- 'is 

il. I id die rtJHigetj ^ li / milder ■ i-. t x !>iede 
k u I e t i ii. u s i i I H i „i < n i 

m l i t I i i s r I k Nj 

i- ix. r .", I tk 

I0t!2i»] 1 '"i UU) i li u u i i 'i i.M i s vi 

n- I I m i v n t it inn • ;n 

<i il < 1 , 1 s M i vUlt I ' i 

ten n ^ n 'A. , , i hn i n . i s „ 
wegjich eeirai.tbaren ; l^iien^se-iiiiiien ver ; ,e!ien sin,:. 
10021] Die Rohfc cterWcilrohranordnung nach dem ?.wci- a& 
ten f ~m b s i , ii , ti u ■■ nrien gerid'i i t J e- 
sien tif-.icbtspaiiici hergesieiit weaten. 
[00221 Naebb. f .n < \ 
"mill i f ibr< ungh \\nb i. s 

/Jeiseuuiigi t i' X' n.eik geinu It ti n. >u , nb sn 

>U 1 1 - 1 1 ^ v l l>i W>l 

[0023] 1 isj udd V'rh ilii^i i 

I i i . n l r ■■ ii i l ti O ' . ii i i it 



itsdk 



oderfisdies 



^hilde;,' 



endiieii geiieti dime, iiui/ir.vei.sen. D. b. 

nneren ri Q i i £ 
genbzw.d i ue i ?(i i a 

i li i 14b , 1 ig n P i 

11 isl } I 1 , is 1 i l t, '/ Uv^v I 

tlir.h gebl, sind v, ng.sfl I 30 bzw. di Wei 
1 i 14 i i i, i i ] , \r 

si.ririii.i 14a geuiab li". 2 ergibi. Aneb idee siisd die IJbci:- 
— n ei ({ i , i Ua und 14b 

ik i r . i t t i mp ,bei ith a'nu.d 

n\ si u id 1 1 i I n - li 

1 0031 J d i b, i ng de, Will,, m x cgil 

web aus t ten Fi.fe. ien X end \ gemiiB den Kg. 1 uhu 2 

n I S t t i < - 



[0024] Fig. : 



mdeti 



i 0025 1 idg. .ieini:n';..u--SL:ii!,nd.ui' ; d-.e.i-.-dVe!in,; r ..n, 
f jng nti! Wlal u„ i .ii i iung nach dom z-i 
■en Gesuibisoune;; i.ie.d 
1 » i . i 1 i . 



i iter 



1 I sV J % ' i . I 

sein und kana dajiiit die Sieifigkeu einer darken Robrwan- 
t i w > e ii i jus den Be- 
iJ i 2S h 12 . i . it ft e be i 
t 1 H t 2 ! t 
I i . i I I i st 1 I 
• r. t ( pi^i i t * i iii.it f 
,„.i,. n 1 i ii ' b i o, , ^ 



Zusar 
[0027 



id 2S in 



i big. 



rolir. 



i. Das Wehrob; 10 wch- einen 
i ti u i/ue o l 12 i r kt h V u a 12 
vei-gegcben int. Wie di-„. , f . kanr: der innere freie Lei- 
' ----- ■ . > - • :en eilipuschausgcbildei 



i e i u -t ni v A t, 
i lit l t U I t t b d i vre, ^ 2d 

rv* 32 22 v. 3 i J. .b h , -is, 
, ^ J li ii \r 'A. gee eieen m ,i X 1 - 

s iv w v s. t Wc 1 urstfcf- 
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7 

< \a !,« „ [ ru'i 



32 :;, 



mites mi! dci; Wdim.ee;. 22 bi, 26 ausvobbdei sLrir:. 

> «t 11 > ? e-.g 
wiederam kcRtinukrticb meinaadcr eberfbb.n 'wer- 
abrap: anetnaader ^i^'rer: 



der mif den oben bereits aafgezcsgten Wirfcatigen b'iw. 18 
Rjnktionen. 

J0032| Die \u=ti J bi-titii s stoi.ii geniatf Fig. 3 zei« c s 
sveberen (je.sieblsaiid.! -cr.-i.^B da iftiidune wobd eb>e 

v i f i u =;>i ii i I , i i , i \s i 

ft r , <J2 M ! , 1 I 1 l 1 " V 

die Sche ikel 56a, 56b des mi et a Wdkohna 52 

den .Si heiskeiu 62 , 62b des re «*ten We >hiu-s ge 

|(« i , % li s2v u'm <• t ^ i :o 

im V i 1m i i tig de ersien, tf flerett 
1 1 r ^4 n i 1 «. i 

SI l.i/ 58 i >i iLi ii „ i ft 11 1 ' ^ 52 i m 

i I fid ^ s w V I 

(0034J M K \ufc,i,,v jx, i v .as i ft,.. . ! e^ 54 
1 1 nun J n Wt i . , i ,i >. 

Ii 1 > i t i i i r i i i v 

ten Wdirohres 52 etnsnafen koraaem 
100351 Hu Hi i „ ) t ,i i M> hi 
an den eidietskdss das in;;eren and des auberon Rohrcs 52, » 
54 , ! e , rie-, ft, , i . t - r , , ,i rWd.n! 



gtdi 



nnehba 



dergie; 



■n WeHentten cntiang do? Schcnkef erstrecken. « 
M.u l,t s j i i ' i r h r i 
bzw. Rt t, s , l i i \ V, s i hi' 41 1 1 > ">j d 
dosdi den.-:! Anetdmiiig u«i' des Wdlenbergea 64 m bcvor- 
zuget) vein kanil, 

|0»Ji6] lei dei ft, . 11 1 . i f- - 1 JO 
ti u t Ii Hi < i 1 s das ir, 

n 1 1 Ii ^ 1 -2 

so dass sich beispiebweise die Skualii 



ig 50 gcifiaS Fig, - 
•.[ sdn. bei.spids- 



\iS\WI\ N.ttdrheli k-jnn die Ro 
3 bzw. wessiiiS tig. 4 auch ed-.ig 

iln .1 inn i 

tinner jeweiis Sch 
' 1 11 s s t 1 Fig. a 

mi! den Be»jgs:.'.del;en 56a. 56b sowie 62a, 62b he 



{0038J In <kr Fig. 4 sind, wit bacei-s angel, u. 
Icn \) 1 r s ] 1 1 , ) 1. '- t 
fungSOaeigt lie I flHTtiige 1 i m ri 0 5 

Un /i nt ir \ J 1 rr 1 1 

die WciJungcn in: Herekb klcinere Radien mil gcriiiger 
piaakenbede 54 1 Beieieh . U Radien 1 evoBer 
1 T 1 14 t 1 11 , 1 

[003!>J GemiiB dev Anonteurigssitusifcr. 50a c;gib: s:ch CO 
eit) gmBer I'beriappuegsb-Erekh 51a. der Weiixohre und 
K" [ i. i ^ t 1 ill ' L j 1 ' " M 
in. V" 1 ^ 1 n 1 ! v 1 

pung 51b it) K n I i 1 i l~ r ,ie r j [ , 

b X. ri i 1 1 6a 

fion 50e eine jserave 1 berUpj n^lm 1 .,u <. 
53k 

:[004tt] In samtlicbea Hiicr, ui ' der RasteingrisY im 



eriiippungsbereieh 51a, 51b, 51c s 



1. Weiii vradteint i 

u t fc ' 1 . " ,1 ^ , n r I s ■ i kl 
einr t ns,^eue , 1 cttfA ui imr Wehun 
H 1 , . 1 U 1 1 A, L 
geii vvtrssheii sind, ^uhci die Weln-ntaier dcr; frt-it:n 
1 s 1 12 L i t^v I 1 

11 ^ s Ai (11 , \\ ! 1 1 \, ui t I s h 
XI o I 1 1 _ ii K da- 

duitb gekenn/eidiiKd j ieW..iii i ^w. VVc 
1 g n .'4 Ml I 1 1 11 1 - V Ir. < 

weeigsteas im Vcrkuf der Herstellung groiier ist 

l.i 1. ,eU -1 u.h 



■■ dor i'roi 



illgv:.;::. 



1U I < 11. 1, 1l \ II I I , ' _ I 

« 1 .,^11,, a 1 s v 1 1 1 , 1 

u k 1 t t ts m , ,u t 

ill ii I r vVnnciing n , 

11 ( i 

I 1 i ll U i V 1 j ik. 1 

4. . i , \ , lL , 1 ' 



e Well, 



1 I11 t n ^ i il 

radius har uad die Wandang dbaner is!, i:a l.iings- 
sebeiu des Welirsa-.res sei-.svi-ieber b/.vv. weniger nasi;.- 
;ien;! a. : sge!\:.nii! siad <2H b;-, 32}. als dor!., wo oin gro- 
ber Tedkreisradius (22 bis 26'; vorgesehan is; and die 
ft , . is 

5. Wcilwbr nach einetn der AnsprUche 1 bis 4, da- 
1 ' t 1 14/ 

I <}:-■■ 1 H , 1 I v l J - , , 1 \ l . 11 , , 

b t e a ft i _ b ^1 

U U 1 1 il I t 'V II 11 1 1 

t A II ■ 1 11 1* , 11 ,Kti ! ite^ in 

1 , t F S\l III 1 [ n <U ' 1 lUl JL 

I v 1 j u _v 1 ,n ft. r . "_1 i e m 

f.'ere e ll 1 1 11 1. . b lb '1 ^ _ 1 x 

til 1 i t n 1 i 

aed 11 ft 1 I <52ige.gen ietn innt 

n -3 r | ibis,, 

I cSaung na \ s, b bdurch ge- 



\ \ It lit I T \ 11 

odei" 7 , dashasvi; gokennaaicbrieb eia^s (iie VVdlix.bra;)- 
oniiiuiig (50; einea frden Quersei.mit ai;d,veisl, der 
oval ist. 

>S b lit b 1,1 Vi ( 

iii 1 t /< ii is i s 1 \ 1 t.i b 

i 1,1, A, ,'sm!"4 1,1 \ t" lit ; 1 
( i U n 1 ir ^ 1 ^2 1 

nen fixie ten 1 i u I u ngsv.ei 

rcversibel M. 

10. Kb . ak j \ „ nu b. „ H . 

ken 1 . c net ss die Weilungen de« t n ii -ret 
ft, ^. 1 , an 1 'Ui, 1 t- , let it)' 
«.v.i[ t '.1. Ji 1 1 i i r j 1 1 s 1 
ft t„ u -ti ft t-i w se at; do- 111 mi 

Scius des zwctten idiSeren Xfeiiroiires (52), so dass 
I v 1] tu t 'Pt s<_ b isv.eiso 
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lh / ti i i b f in 
Ueie". T i i j t , i rbi/nisidicr;. 

ti I f li i 

< i 1 i . t i hi t I. , M 

das zweiw WeUrohr (52. 54; jeweils zusanuisenwir- 

koinii Rjst ' it Li ih 1 i ' ^ - i s M 

Wdlrohf in t-iutu- hesiiiieeb.'ire;; Ljige dor:; xweifc'n 

N > the lit t mi e ' 

J . { J-.- t 



Midi 1 



Bi-L-i ti sen 



i Wi i In I 1 v. s ' , [ 

ni ^ n't cts, vte.r- 

i , », W h u ■ u i >i ii Vb 

i iuji 1- ii i a i i vv« das 

n ii ,y i 1 m ^4. t i 

1 1 s L - I nl i i 

VV t [, eh cinciu dor A \y tu f 

h, 1 .. i, i, , b u -i m > i :> 

\ I 54 • li \ ..mr 

his :> ;H-sge;>skk! is;. 

' W J xUl , i 1 U r > II 1 s I J 

iiii-'D) iter A;;.~}/riichc 1 bis 5 b/.iv. 15, -nil. den folgcn- 
ikn Merkroalen: 



Cfl Wetheiek 



Sen. 



srimQuer- 
; ausgest;>- 



b) tkr WelIfoht)'oo»lsng wmJ«i ewea Sorntgatesr 
eiegeleiiet, urn /« einem WeUvohr geformt MJ «i 
werden, 

. i ii . i . i i j I i Mlt 1 

c) mi Ko! i * \\ lit >n ) i i 
einern Wellrohr mit niclit kreisRSrmigen Qucr- 

n Wclii iii 

FWbfoniier des K -ruga! s lew lusgebildc 
werden, dass sieh uber eon iinrfaeg <k>. \Velbx>h- 
^ etw wen ens im % iii i gi bees 
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